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$N>3$ $(a, b, c)$ $N=3$
$3+5=2^{3}, 3^{3}+5=2^{5}, 3+5^{3}=2^{7}.$
Baker $(*)$ $x,$ $y,$ $z$
( ) [5] $(a,b,c$
) $(*)$ $(x, y, z)$
:
$\max\{x, y, z\}<2^{288\sqrt{abc}\log(abc)}.$
Baker ( ) $(*)$
$abc$
:
$z=O( \frac{\log\prod_{p}p}{\log c})$ .
$p$ abc $\prod_{p}p\leq abc$
$z=O( \frac{\log\max\{a,b,c\}}{\log c})$
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$x,$ $y$
$x=O( \frac{\log\max\{a,b,c\}}{\log a}) , y=O(\frac{\log\max\{a,b,c\}}{\log b})$
$(*)$ $a^{x}$ $>1$ $(x$
), $(*)$ Pillai ( $y,$ $z$




$(*)$ $(a, b, c)$
7 $a,$ $b,$ $c$ $(*)$
$(a, b, c)$
$p,$ $q,$ $r\geq 2$ $a^{p}+b^{q}=c^{r}$ Jesmanowicz [6]
$p=q=r=2$ $(*)$ $(x, y, z)=(2,2,2)$
[10] $-$
$p,$ $q,$ $r$
$x,$ $y$ $(*)$ $x,$ $y,$ $z$
application $a,$ $b,$ $c$
$(*)$ $\{F_{n}\}_{n>0}$ $=0,$ $F_{1}=1,$ $F_{n+2}=$
$F_{n+1}+F_{n}$ . :
$F_{n}^{2}+F_{n+1}^{2}=F_{2n+1}.$
$n\geq 0$ ([7, p.79; Corollary 5.4] ).
2002
short communication [11] $(a, b, c)=(F_{n}, F_{n+1}, F_{2n+1})$
$n\geq 3$ $(*)$ $(x, y, z)=(2,2,1)$
Theorem Fl. $n\geq 3$
$\ovalbox{\tt\small REJECT}+F_{n+1}^{y}=F_{2n+1}^{z}$
$(x, y_{)}z)=(2,2,1)$
2 Upper bounds for solutions





Theorem 1. $(x, y, z)$ $(*)$ $x,$ $y,$ $z$ $x=$
$2X,$ $y=2Y,$ $z=2Z$ $( X, Y, Z )$ . (i), (ii)











$u>v>O$ , gcd$(u, v)=1,$ $uv=a.$
$a^{X}<k^{2}=b^{2Y}/(4l^{2}) , c^{Z}<2k^{2}=b^{2Y}/(2l^{2})$ ,
(i)
(ii) $Y>1$ 2 $Y$
$Y$ ( [3, 4]
):
Lemma. $N\geq 2$
$X^{2N}+Y^{4}=Z^{2} (X, Y, Z\in \mathbb{Z}\backslash \{O\}, gcd(X, Y)=1)$
Lemma. $N\geq 2$
$X^{2N}+Y^{2}=Z^{4}$ $(X, Y, Z\in \mathbb{Z}\backslash \{O\}, gcd(X, Y)=1, X\equiv 0 (mod 2))$
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$X,$ $Z$
([9, p.ll; Pl.2] ).
Lemma. $U$ $V$ $U>V$ $e$
$ord_{2}(U^{2e}-V^{2e})=ord_{2}(U\pm V)+ord_{2}(e)+1$














$a_{1},$ $b_{1}$ $a_{1}^{2}+b_{1}^{2}=c$ $a_{1}\not\equiv b_{1}(mod 2)$
$Z$
$k=a_{1}(a_{1}^{Z-1}-(\begin{array}{ll} ZZ -2\end{array})a_{1}^{Z-3}b_{1}^{2}+\cdots\pm(\begin{array}{l}Z3\end{array})a_{1}^{2}b_{1}^{Z-3}\pm Zb_{1}^{Z-1})$ ,








$a_{1}\not\equiv b_{1}(mod 2)$ $masc\{|a_{1}|, |b_{1}|\}\leq\sqrt{c-1}$
$Y= \frac{ord_{2}(2a_{1}b_{1})}{ord_{2}(b)}\leq\frac{\log(2\sqrt{c-1})}{\log b_{(2)}}$
( ).
Theorem 2. $(x, y, z)$ $(*)$ $x,$ $y$ $z$ $x=$






(i) $X \leq\frac{\log(c-4)}{\log a_{(p)}},$ $z \leq\min\{\frac{\log(c-1)}{\log c}M+\frac{1}{(c-1)^{M-m}\log c},$ $\sqrt{c-4}\},$













(ii) $X\equiv z(mod F_{n+1})$ $Y\equiv z(mod F_{n})$ , $X=x/2,$ $Y=y/2.$
Proof. $n=3$ (3.1)
(3.2) $2^{x}+3^{y}=13^{z}.$
(3.2) 3 $(-1)^{x}\equiv 1(mod 3)$ $x$ $x\geq 2$
(3.2) 4 $(-1)^{y}\equiv 1(mod 4)$ $y$
(3.2) 5 $3^{z}\equiv\pm 2(mod 5)$
$z$ Theorem 2 $z=1$ $x=y=2$ .
$n=3$ $n=4$
$n\geq 5$
$m\geq 4$ $F_{m+1}-F_{m}=F_{m-1}\geq F_{3}=2>1$ $F_{m}>1$ .
$F_{m}\not\equiv\pm 1(mod F_{m+1})$ . :
$F_{n}\not\equiv\pm 1 (mod F_{n+1}) , F_{n+1}\equiv F_{n-1}\not\equiv\pm 1 (mod F_{n})$ .
$x=2X+x_{1}$ $X$ $x_{1}\in\{0,1\}$ Cassini








$\equiv\delta^{z}-\delta^{z-1}F_{n}F_{n+1}z (mod F_{n+1}^{2})$ .
(3.1)
$(\delta^{X}-\delta^{X-1}F_{n}F_{n+1})F_{n}^{x}1+F_{n+1}^{y}\equiv\delta^{z}-\delta^{z-1}F_{n}F_{n+1}z (mod F_{n+1}^{2})$ .
$F_{n+1}$
$\delta^{X}F_{n}^{x_{1}}\equiv\delta^{z}$ (mod $F_{n+1}$ ).
$x_{1}=1$ $F_{n}\equiv\pm 1(mod F_{n+1})$ $x_{1}=0,$
$x=2X$ . $\delta^{X}\equiv\delta^{z}(mod F_{n+1})$ . $\delta=\pm 1$
$F_{n+1}\geq 3$ $\delta^{X}=\delta^{z}$ .
$-\delta^{X-1}F_{n}X+F_{n+1}^{y-1}\equiv-\delta^{X-1}F_{n}z (mod F_{n+1})$ .
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(3.1) $F_{n}^{2}$ ( $F_{n+1}^{2}\equiv-\delta+F_{n}F_{n+1}$
$(mod F_{n}^{2}),$ $F_{n+1}\not\equiv\pm 1(mod F_{n})$ ), $y$
$F_{n}^{x-1}+(-\delta)^{Y-1}F_{n+1}Y\equiv(-\delta)^{Y-1}F_{n+1}z (mod F_{n})$ ,
$Y=y/2.$ $x,$ $y$ 2 (ii)
(i) $x=2X,$ $y=2Y$ $X,$ $Y$
$F_{2n+1}$ $F_{2n+1}$ $F_{n}$ $F_{n+1}$
$F_{2n+1}^{z}=F_{n}^{2X}+F_{n+1}^{2Y}\equiv 2(mod 4)$ $z=1$
$X=Y=1$
$F_{2n+1}$ Theorem 2
Lemma. $F_{2n+1}-1$ $F_{n},$ $F_{n+1}$
Proof. $F_{n}$ $L_{n}$ $F_{n+1}$ $F_{n+1}$ $L_{n+1}$
$\ovalbox{\tt\small REJECT}$ $F_{2n+1}=F_{n}^{2}+F_{n+1}^{2}$ $L_{m}=F_{m+1}+F_{m-1}$
$(m\geq 1)$ , Cassini







$X-z<X- \frac{2\log F_{n}}{\log F_{2n+1}}X$
$= \frac{\log(F_{2n+1}/F_{n}^{2})}{\log F_{2n+1}}X$
$= \frac{\log(1+(F_{n+1}/F_{n})^{2})}{\log F_{2n+1}}X<\frac{\log(1+(F_{n+1}/F_{n})^{2})}{\log 3}<2,$
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$Y-z<Y- \frac{2\log F_{n+1}}{\log F_{2n+1}}Y$
$= \frac{\log(F_{2n+1}/F_{n+1}^{2})}{\log F_{2n+1}}Y$
$= \frac{\log(1+(F_{n}/F_{n+1})^{2})}{\log F_{2n+1}}Y<\frac{\log(1+(F_{n}/F_{n+1})^{2})}{\log 3}<1.$
(ii) $X-z\leq 0$ $Y-Z\leq 0$
$X=Y=z=1$ ( ).
Remark. $t$ $\{f_{n}(t)\}_{n\geq 0}$ $fo(t)=0,$ $fi(t)=1,$ $f_{n+2}(t)=tf_{n+1}(t)+$
$f_{n}(t)$ 6 $f_{n}(1)=F_{n}$ . [ $7$ , Ch.37,38]
$f_{n}(t)^{2}+f_{n+1}(t)^{2}=f_{2n+1}(t)$
$(n\geq 0)$ . Cassini Theorem $F1$
:







Theorem F2. $n\geq 3$
$F_{n}^{x}+F_{2n+2}^{y}=F_{n+2}^{z}$
$(x, y, z)=(2,1,2)$
$t$ $\{B_{n}(t)\}_{n\geq 0}$ $B_{0}(t)=0,$ $B_{1}(t)=1,$ $B_{n+2}(t)=tB_{n+1}(t)-B_{n}(t)$
$B_{n}(3)=F_{2n}$ [7, Ch.41]
$B_{n}(t)^{2}+B_{2n+1}(t)=B_{n+1}(t)^{2}$
$(n\geq 0)$ . Cassini Theorem F2
:




Theorem F2 Theorem F2, P2
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